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We do the right thing.

= Performance Assessments (PAs) are analyses
of the fate and transport of contaminants from
disposal or closure facilities.

= PAs are required for three SRR LWO facilities:
* Saltstone Disposal Facility (SDF)
* F-Area Tank Farm (FTF)
* H-Area Tank Farm (HTF)
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We do the right thing.

= PAs rely heavily on complex, forward looking
analyses

= SRR LWO initiatives are in place to
* Reduce uncertainty in the inputs and assumptions
* Provide greater confidence in results used to
inform closure and disposal decisions

= Disciplined process in place to address
potential changes
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We do the right thing.

= PA Maintenance Plan

= Unreviewed Waste Management Question
(UWMQ) Program

= Special Analyses
= PA Monitoring Activities

= Regulator/Stakeholder Interactions and
Reviews
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We do the right thing.

= A strong facet of the DOE PA Program is
continuous improvement through PA
Maintenance Program

= Maintenance Plan details the individual tasks

scheduled to improve the PAs
* Research and development
- Comment resolution

= Disciplined process to allocate resources
considering lessons learned
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We do the right thing.

= Structured process for evaluating facility
changes and new data

= UWMQ Program in place to meet the
requirements of DOE Manual 435.1-1
regarding PA change control

= Ensures that new data and proposed activities
are reviewed

= Some UWMQ Evaluations lead to Special
Analyses
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We do the right thing.

= Special Analyses (SAs) supplement the PAs by

using new information to:

 Evaluate the potential impact of new information on
PA inputs and assumptions

* Update the PA fate and transport modeling

= SAs can include targeted sensitivity and
uncertainty analyses

= SAs aid in evaluating the significance of a
proposed activity
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We do the right thing.

= FY2014 Saltstone Disposal Facility SA was
prepared to evaluate a new disposal unit
design
* Previous disposal units were 150-feet in diameter and
held approximately 3 million gallons

* The new design is 375-feet in diameter and holds
approximately 35 million gallons

* The new SA
* Assessed impact on SDF PA assumptions/inputs
- Updated the SDF fate and transport modeling
* Included additional sensitivity analyses
* Informed waste disposal decisions
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We do the right thing.

= PA Monitoring activities take place

periodically to:
* Validate PA inputs
 Better understand input variability

= PA Monitoring carried out through:
* Documented PA Monitoring Plans
* Inspections driven by facility procedures
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We do the right thing.

= Examples

* Inspection of disposal
facilities

» Review of relevant
technical literature

« Groundwater monitoring
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We do the right thing.

= Regulator/stakeholder meetings and document

reviews
* Provide feedback on the PAs
* [dentify areas of interest and/or concern

= Clear, open and frequent communications are
critical to success

= PA results and approaches should be
presented in a manner that allows for common
understanding by all
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We do the right thing.

= Examples

* Scoping Meetings on PA
Technical Approaches

* Public Information
Meetings

* Public Document
Reviews

SAVANNAH RIVER SITE

Interaction and Review Examples

Environmental
Bulletin ==
e e L i i e i e

The Savannah River Site (SRS) H-Area Tank Farm Performance Assessment
(HTF PA) is Available for Public Information

The Department of E:*fg\' (DOE) 1s providing the Savannah River Site (SRS) H-Area Tank Farm Performance Assessment (HTF
PA) for information to the South Carolina Department of Health and Environmental Control (SCDHEC) and the Environmental
Protection Agency. The HTF PA evaluates the long term potential human health impacts associated with the closure of HTF fol-
lowing waste removal for treatment and disposal, cleaning tank and systems and stabilizing the tanks with reducing grout. Cur-
rently, DOE is drafting a General Closure Plan for the HTF which is expected to be finalized in 2012 following review and ap-
proval by SCDHEC. A bnefing to the SRS Citizen’s Advisory Board Waste Management Commuttee and the public explaining
the analysis performed and results documented in the HTF PA is planned for Apnl 26, 2011, starting at 7:30 pm at the DOE con-
ference room located at 230 Village green Blvd in Aiken, SC 29801. The HTF PA is provided for information at “http//
sro.srs.govif_htankfarmsdocuments htm”. The HTF PA is provided for information and any concerns or questions should be pro-
vided by June 30, 2011 to:

Sherri Ross, Lead Engineer
Waste Removal and Tank Closure
Waste Disposition Programs Division

DOE-SR Operations Office

Bldg 704-S, Room 43
Aiken, SC 20802
Phone (803)208-6078: Fax (803) 208-7414

sherri ross@srs.gov

Public Meeting Scheduled for the Saltstone Disposal Facility at SRS

The Department of Energy (DOE) and Nuclear Regulatory Commussion (NRC) are hosting a public meeting to discuss NRC's
second request for additional information on DOE's revised Saltstone Performance Assessment. The Saltstone Performance As-
sessment evaluates the long term potential human health impacts associated with disposal of processed low level radioactive
waste (sohidified decontaminated salt solution) in disposal vaults and cells at the Saltstone Disposal Facility. The Saltstone Dis-
posal Facility is operated under a permit issued by the South Carolina Department of Health and Environmental Control
(SCDHEC). In accordance with Section 3116 of the Ronald W. Reagan National Defense Authorization Act for Fiscal Year
2005, NRC in coordination with SCDHEC meonitors DOE disposal actions at the Saltstone Disposal Facility. The topics to be
discussed between the agencies will include:

Clarification questions related to NRC’s second request for additional information on DOE’s revised Saltstone Performance
Assessment
DOE’s proposed approach to resolve the request for additional information including grouping of the responses, schedule.
and proposed modeling runs(s)
Public comment periods before lunch and at the end of the day.

The meeting 1s scheduled between 8:30 am and 3:30 pm on Wednesday, Apnl 27, 2011 at the Aiken Design Center, DOE Suite

220, 230 Village Green Blvd, Aiken, SC 29803. There will be a 1 1/2 hours lunch break where participants are responsible for

their own lunch. The public is mvited to participate in person at the above location or by calling into a conference phone line at
1-800-369-1809, pass code 37097

Additional nformation is available by contacting Pat Suggs, DOE-SR/WDPD at 803-208-6804, patricia suggs@srs gov or Nishka
Devaser, USNRC/FSME/DWMEP at 301-415-5196, Nishka Devaser@arc.gov.
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We do the right thing.

Continuous PA Improvement

Feedback

Stakeholder Interactions and Reviews

Monitoring
PA Monitoring

-rithancement
UWM Es/Special Analyses

Planning
Maintenance Plans
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We do the right thing.

PAs include sensitivity analyses designed

Develop PA to identify parameters that most influence
results
Determine The Maintenance Plan
whether PA Needs Prepare PA includes R&D Activities to
to be Revised Maintenance Plan enhance understanding of

sensitive parameters

Develop SA to
Evaluate Impact Peﬂ:%rthing
of R&D Results
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We do the right thing.

= PAs typically include sensitivity analyses to
determine which parameters exhibit the
greatest influence on model results

= Types of sensitivity analyses include
* Single Parameter, Deterministic
* Multiple Parameter, Deterministic
* Multiple Parameter, Probabilistic
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We do the right thing.
= The single parameter deterministic sensitivity
analysis (or “One Off” analysis) provides
insight to the isolated influence from varying a
single parameter

- Example: The FY2014 SDF SA included an analysis of
technetium solubility where the solubility control was

varied by an order of magnitude above and below the

value of 1.0E-08 mol/L
- Section 5.6.6.1 of SRR-CWDA-2014-00006

SAVANNAH RIVER SITE « AIKEN, SC « www.SRRemediation.com




S il Single Parameter, Deterministic

Remediation

AECOM |BECHTEL | CH2M | B&W | AREVA Se n Si tiVi ty An a lySi S

We do the right thing.

= Technetium Solubility Analysis
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We do the right thing.

* The multiple parameter deterministic
sensitivity analysis provides insight to the
combined influence from varying multiple

parameters

* The varied parameters are usually related or influence
results in similar ways

* Example: The FY2014 SDF SA included a “Design
Margin” analysis which varied the geometry of multiple

features of the disposal unit design
- Section 5.6.7.2 of SRR-CWDA-2014-00006
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We do the right thing.

Savannah River
Remediation

CH2M | B&W | AREVA

Multiple Parameter,

Deterministic Sensitivity Analysis

= Design Margin Analysis

Parameter

Design

Design with

Margin
Roof thickness (inches) 12 9
Roof and floor slope (%) 1.5 1.0
Floor thickness (inches) 12 9
Upper Mud Mat thickness (inches) 6 5
Lower Mud Mat thickness (inches) 4 3
Wall thickness (inches, tapered from bottom to top) 24 - 10 20-7
HDPE thickness (mil) 100 60

SAVANNAH RIVER SITE

« AIKEN, SC
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We do the right thing.

= Design Margin Analysis
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Ewvaluation: I-129 Ra-226 — TC-99
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We do the right thing.

= The multiple parameter probabilistic
sensitivity analysis provides insight to the
combined influence from varying multiple

parameters
* The entire population of variable parameters can be
sampled and analyzed

- Example: The FY2014 SDF SA included a probabilistic
sensitivity analysis which evaluated the influence of
hundreds of parameters by analyzing the results from

many model realizations
- Section 5.6.5.4 of SRR-CWDA-2014-00006
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We do the right thing.

= Example
* The Probabilistic Sensitivity Analysis in the FY2014
SDF SA examined 380 variables that sampled
different values over the realizations

» Statistical methods were used to determine the

most sensitive parameters
- Evolving sensitivity over time
- Sensitivity at a specific point in time
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We do the right thing.

= Example
 Total Dose from 1,000 years to 10,000 Years (showing top 8

parameters)
1.00
0.75 L. T ,/—\
e

sl 1 S
0:00 ——:-’d— =3

-0.25 ,___-—-/
-0.50 \ ﬂ_/

-0.75

-1.00

Partially Ranked Correlation Coefficient

0 1,000 2,000 3,000 4,000 5,000 6,000 7.000 8,000 9,000 10,000
Years After Closure

= [nfiltration Rate = Degradation Rate
Technetium Solubility Saturated Hydraulic Conductivity
Sandy Soil (Leach) Kd, Radium Consumption of Water

Reduced Region IT Kd, Todine Oxidized Region II Kd, Todine
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We do the right thing.

= Example

 Total Peak Dose within 10,000 Years (showing top 6 parameters)

t = 10,000 Years, Final Cumulative Rz = 0.83

Variable Cumulative R2 SRRC
Degradation Rate 0.32 0.57
Infiltration Rate 0.51 0.44
Consumption of Water 0.67 0.41
Reduced Region Il K;, lodine 0.71 -0.20
Technetium Solubility 0.74 0.19
Initial Saturated Hydraulic
Conductivity of Saltstone it 7
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We do the right thing.

= In addition to sensitivity analyses, R&D
programs should also consider concerns raised

during external reviews of PAs

* For example, stakeholders often provide comments on
aspects of disposal that were not explicitly modeled
(due to low probability or low consequence) which
could become important under specific conditions
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We do the right thing.

= Planning of R&D Activities should include

knowledgeable personnel
* PA Analysts

- ldentify parameters to study based on sensitivity or external
concerns
* Technical Management
- ldentify deliverables and set schedule
* Subject Matter Experts
- Determine tests/experiments to enhance understanding of
sensitive parameters
« Cost Account Management
- Ensure necessary funding is in place
* Stakeholders
- Provide feedback and ensure alighment of priorities
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We do the right thing.

SAVANNAH RIVER SITE

Savannah River
Remediation
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Testingand
I:l Research

Organization

[ T

SDF R&D Programs

Saltstone Critical
Property Verification

* Hydraulic Conductivity

* Porosity

* Reduction Capacity

* KyValues

* Technetium Redox Behavior

Production Variability

h 4

Saltstone Property
Verification over SDF
Production Capabilities

P

Grout Production Window

* Water-to-Premix Ratio
* Dry Feeds Variability
* Curing Conditions

* Hydraulic Conductivity

* Porosity

* Reduction Capacity

* KyValues

* Technetium Redox Behavior

Achievable Operating Range
that Produces Acceptable
Grout Performance

Saltstone and Disposal Unit
Material Degradation Program

h 4

Material Degradation Testing

Material Degradation
Information

* Potential Degradation
Mechanisms

* Experimental Plans

* Method Development

* Sampling Frequency

« Statistical Justification

* Testing Parameters/
Capabilities

Emplaced Saltstone Sampling
Verification Program

* Hydraulic Conductivity

* Unsaturated Permeability

* Oxidation Rate

* Contaminant Release Rates

* Hydraulic Conductivity

* Unsaturated Permeability
* Oxidation Rate

* Contaminant Release Rates

* Sampling Techniques

* Sampling Frequency

« Statistical Justification

* Testing Parameters/
Capabilities

Emplaced
Saltstone
Sampling

AIKEN, SC

v

Emplaced Saltstone
Verification

* Hydraulic Conductivity

* Porosity

* Reduction Capacity

* K,Values

* Technetium Redox Behavior

www.SRRemediation.com
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We do the right thing.

= Saltstone Critical Property Verification

Hydraulic Conductivity

. . PA Property Testing of i Comparison
Hydraulic and Physical Saltstone Produced in the (SREL Doc. R-13-0006)
[SRPN:_‘)E:IrtszI)eSStmgzl] SPF Operating Window

SR PA Property Testing of Humidity Effects on Saltstone
l Identify SPF Composition Refine Cure N Saltstone Produced in the ) ty Curin
Capabilities High Cure Temperature Conditions SPF Operating Window 6
I (VSL-13R3010-1)
Hydraulic and Physical Sl (SRNL-STI-2012-00558)
. Saltstone Produced in the
Property Testing i ind
(SRNL-STI-2009-00419) 5;’;&”:{:";3?%363’ Temperature Effects on
( st ) .y Saltstone Curing
(VSL-14R3210-1)
Technetium K, Sorption Continue Technetium K, Technetium K Jeciie iy Leachln.g from Technetium Leachln.g from
. . . . Saltstone Monoliths Saltstone Monoliths
W Testing > Sorption Testing —> Column Studies — (SREL Doc. R-1 6 and —» FY2015-2016
(SRNL-5TI-2011-00716) (SRNL-5TI-2012-00596) (PNNL-21723) )
SREL Doc. R-14-0007) (FY2015: SREL Doc. R-15-0003)
Technetium K, Desorption,
and Reduction Capacity
Testing B K Distributions in SDF Soil lodine K, Radioiodine K,
(SRNS-STI-2008-00045) (SREL Doc. R-13-0004and |# Distributions in SDF Soil Distributions in SDF Soil
SREL Doc. R-13-0005) (SREL Doc. R-14-0005) (FY2016)
K Distributions in
.y Saltstone and Soils
(SRNL-STI-2011-00672) Effects of Osmotic Pressure and Ubdate Geochemical
Potential on Contaminant p
Data Package
Movement (FY2016)
(SRNL-STI-2013-00533)
|:| Complete
Ongoi
- . Oxidation Rate of . P |:| necing
Oxidation Rate Analytical Cementitious Materials Oxidation Rate of Oxidation Rate of |:| Future
Development —> (VSL-13R3010-1 and —»  Cementitious Materials —» Cementitious Materials Completedsi
e - ompleted Since
(SRNL-STI-2012-00468) ST T (SRRAQ42328SR) (SRRA042328-000004) [ ] Completes
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= Emplaced Saltstone Testing

Savannah River
Remediation

AECOM |BECHTEL | CH2M | B&W | AREVA

SDF R&D Programs

Install In-Line Saltstone Sampler
Downstream

Fresh Saltstone Grout Retrieved
from In-Line Sampler Downstream)

Perform Physical Properties
Testing on Grout Retrieved from

(SRR-SPT-2013-00044)

Solution & Dry Feed Mixtures

| of SPF Hopperand Curedin [ In-Line Sampler Downstream of
of SPF Hopper Laboratory SPF Hopper
(TR ) (SRR-SPT-2013-00044) (FY2016)
Salt Solution Retrieved Grout Prepared in Lab Using TZE:?";::E:LC;IT?:E ;gg s
from Tank 50 i Actual Tank 50 Salt > =

Solution Mixed Grout
(FY2016)

Grout Prepared in Lab
Using Simulated Salt
Solution & Dry Feed Mixtures
(SRR-SPT-2013-00044)

)

Perform Physical Properties
Testing on Simulated Grout
(FY2016)

Complete

Ohgoing

]
[]
: Future
[ ]

Completed Since
FY2015 Plan

Develop & Mock-Up
Coring Rig to Drill an
Emplaced Sample frem SDU 2
(SRR-SPT-2013-00044)

Continued Development of Core
Drilling and Core Retrieval
Techniques
(SRR-CWDA-2014-00059)

Continued Development of Core
Drilling and Core Retrieval
Techniques
(SRR-CWDA-2015-00002)

Core-Drill Emplaced Saltstone
from SDU 2
(SRR-CWDA-2015-00066)

Perform Physical Properties
Testing on Samples
Retrieved from SDU 2
(FY2016)

Perform Physical Properties
Testing on Samples
Core-Drilled from Mock-Up
(SRR-SPT-2013-00044)
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We do the right thing.

Perform R&D
l Activities \

Prepare PA Develop SA to
Maintenance Plan Evaluate Impact

of R&D Results

Determine
whether PA Needs
~ to be Revised
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